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m^m 1 ] itmmm&izi x . mmm^z 

\ 11*11 2 ] ft*ii 1 itmo^m%'mm.(r)^mimz 
\\mi%mm.kzmhwmiiy^\,z^ mu'rAmhim 

\mm3\ mm,2im<r)wmwm(m^-nm,z 

T, 0. Ky/2 (x + y) <0. 3=5:I,|1«^}M£ 
-r !> ttST- , y > 5 > ^'.x > 11^ ^ « > 7l<3| t 7 ■■/ 

Km%^^'khmmz<m-th^>L^m^):.th'&. 

4) i 1= ^ t ar (1 >: t ^. Kil^^Efr . 

mzim'nm%wmmm-)smzii v^x. 

[000 1] 

[0 0 0 2] 

uMm$M'^mzt mmmm(^ymi^'m\tt^m 
m^tixv^^^ „ t < ^zmity-imm^^zm^-^—tyhcT) 
y -/mm^^^mxLfzm (ots i oFntts-r) 

gSfLTI.^-g>„ iOS i OFJltOjti^* (3. 0- 

3.5) {±K^i:^>f«)i (KTs i 02 mtm-t) «it 

i^m* (3. 8-4. 0) XKlhi&<^j:t. ZiDXo^j: 

ttioTHil^tiTv^^o M;i(f, ^yi^^y (Si 

Hi ) ;^,Xt^:{i-fb7Xbdf>'>'7y (TEOS) 
Xfc, S€lf>Jt=5:§IS* (02 ) fc, 7 '/Sig^jit^: 



(2) WI1T8-1 1 597 6 

2 

S-fh77nn;<^y (CF4 ) tfzi±^^-^yjl':^o 

x^>'(C2 Fe ) bimm:^':^i,zm\^^^t^^MmjS. 
m^zx-oxfm^ti^, 

[0003] 

mijmxmf&Lfzs i oFmit. siH4 t^ctiTEo 

St. 02 tcr)^m4zHr^t^i^iyay^S:t. CFi 
tfzitCi Fe (lj:l>X.y-fy^''mt«Ml^RffitC^ 

10 ^-ti-s^h^L^-.. y -ymmmmnmzmnx^ 

I. „ tfzilf^'} t . i O FM 

[0004]^ LTx 'yi~yy%^^lii-tfz)^U±ry 
y:'7K&i'^'£-^iz^j:l. ^o-)fz^^ r'i.-f i '?}V^%>^ 
L^V-^y'yX-^-^WXf^^'Jy 3 y L^ttilffi'i^c*.^ 

mm-fh\z\x^ n-i'^9Mm^\^^j:v^^m.xn'^^ 

i^i^ByfhtK y°yX'?mWH<^'^-f^^}V(7y%^ 

[0005] ^wmt. y ^ymmmmmt tim -y 

[0006] 

mmmmi>fzf^^m] t^mit. ±mmm 
f&-tifzMz^j:^tifzi&imimmmijmxh^., . i- 
30 yj:h-h, it^nmmi&^miz x-^x, mt^mmiz s i o 
Fmif&m^^^immimmmumxh-^x. mm 
%mjs.mz ( 1 1, m t ji , ^'-=5: < fc , ^ s t 
yi^mty^ymtij-^^^^ih^^x'ms&^ti^^^'x 

[ 0 0 0 7 ] § tyizit'mmmf&.mzmfiwM^y^ 
t . ±iB s i H F ^-x b ±smmi tthiz^ t°'jyy 

i^yy (S iH4 ) i^yyy (Si2 He ) ^' 

40 y!., hijy^y (s i3 Hs ) T^'x^tos in H 

2n+2 (n=l, 2, 3. ■ ■ ■) ■r-/K§ill,^'XfcJ;y 

^■^mimmzm^Lx^-^hsin H2n(n = i, 2, 

3, • ■ ■ ) X^^tll:ffxmi. ^LX, ±ia^u 
i'7y;{/Xi7)JjiE»*x. ±iBS i HF;{/Xi?)iI»*yfc 
LT. 0. Ky/2 (x + y) <0. 3^SWf^^}S 
J£-tl.«ffiT\ ;Ky^7y;^"^i; S i HF^-^t^^^ 

m, i>Ly/2 (x+y)*i0. 1 tlTcO±|^Wi7 

^^i^^j-^^cii ^■xitmmmti'+j]Hzrt>i ^^j:<^j:t.- 

50 y/2 (x + y) t-0 . 3tJl±cO*|^t(i7 vS^^ 
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[0008] ±tmmzii. THmtmrntij-^^j:^^ 

[0009] ±mm^mmmi. mmmizx 
t it^^m^^^mmt {i u ^- b t ^ c v d g 

[0 0 10] 

s i HF^'xi;, mm^^^ffMi-^Ahmmvc^m 
[0011] itm'^w^wzm^tw.m'xiz.. m. 

SiRF:^'Xh ± Wb?J 1 1 1 t^t^ 'J > 5 > ^'.X '^ffl 

±ia^ ^ SI 1 1 7 3g t ^> I. t'ffi^S ^il. 
i}X(D^^M.^^YtLX. 0. Ky/2 (x + y) < 

0. 3^j:hm^im&-th-imx\ ^j^u^^y^erxts 

i HF7!/';^i:&^b^e<jMfflfi!c:^R)iE&^a.is^f/,i?ffl^ 
[0012] S /^t, S-frat7j<*tlifi*i;»^oV^. ;f 

(nm><Z^ S i HF^>.c7'j7K3R*iH2 0;i('Xj3 J;t/-H2 O 

a»j<ii^LTs i HF^-^AiiSii-^it-rs. -ec^f^ 

ftSfiBtt^OS i OFJit^rl.«0-C\ -fOS i OFJl 

[0013] ifB^k^w^fflfi^^ffiii, mmu^mzi: 

m.^zX-}Xfio^bti'h.. m^<m' 7 X-7 c V D ggco 
[00 14] 

mim^zk-^xtm-fh. mxu. WM^m^m^m 
^Ltzm'mm{mufmmme = 3. 0-3. 

[0015] 11 u;^-?- J: a t:. mwi iB,z\mmi 

■^t^^^bir-Y* ( s i o F ) ^immLx^xhimmwm 
imm3\i.mt\i&m'me = 3. 0-3. ssjs 
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[0016] ±fE^i:!¥W»ffl^;Rai±. mmmmu. 

JjiSa^iS 0 s c cmtfO^y v-^y ( S 1 H4 ) 
XtSSi^n 50 s c cmcn'jyuni^yy (S i Hs 
F2 ) 7yxtJIfi*^5 00 sccmCOi8«^-Xi;&fflV^ 
l>o i^-)tllS*lr 3 0 0°C-5 0 0 CcOiElIcOFJTSia 

St LxmmA 0 o°ctigsL. ismshm^e^^ 
5 0Patia£-ri>. 

10 [0017] }Ltlimm%n^^^XU , o n 5 y 
(SiH2 F2 ) nx^m^^tztK :ico\my -/mx-U 
m-^fitzr^')i^yy {Si. Hi Fj );<rx(ii-C2 

m+2=i+j. m=2, 3, ■ ■ ■ ) ^fflU^^tt 

[0018] ±fE'fb^¥Wmffl^^tfeftl.JSf4;i?"xt: 
Ji. SiHF;{fXtffi-f|^Jt^|>i8«cOffl(C, ;}fUi^7 

cT^^y^-^y^yxtLT. Wi.ifi>>5y (si 

2 He ) , hU^-^y (S i3 He ) ^Sr^tfS in H 
20 2„.2 (n=l, 2, 3, ■ ■ ■ ) X'^s1ifLhfi'X}ii.U 

"r-i mtmmzwisLxv^h s i „ H2n ( n = i , 2 , 

3, ■ ■ ■ ) fS^§tL^;5'X&ffll^|>it*^'^fira 

[0019] ±fE-fi:^^e<j^ffl«;ftffiT'c?)7 vm^-^*.<n 
mm-fim^mzm^n^h. i^7y;j?xcoss^ 
X. swiF^jxcom^iyt-fh. -etr, 0. i< 
y/2 (x+y)<o. 3^j:mmm^^mmx\ 

*° U y 5 y ^'.X cT)^!* t S i H F ^'X i7)iTii» t *: liUffi-t 

30 Si $-1+1) i b x\ mwimmm 1 3 ^ 

[0020] ±lEffit^€*)l«ff^^^}£T1i, 

SiHF;:?Xh. S«^#tf^';?.>6^^>^:I.K^k^Ji: 

^fflv^s-fl:^WMffi^^t=J;oTS i 0F*^iJ>=5ri.iirBl 
ffiiiilil3Sr)^ySt-|., Z(r)SinFifx\,zl±yAm 

(Si) t 7"/« ( F ) t<73|±^fc^<7)S±^j; Ol^V^te 
(Si) (C$g^LtV^§** (H) tmfix. ^ff)?m 

■mtitzm-'Mzmm (o) *i*s^t-So t.fz7 ^ymm\,z 

1 3tc^rS, 

[002 1 ] ^^[zlMmmLtzXo'^z^ ±fES i HF 
;^?'xtoirAyt. 4^Vi^yy^fxco^A:>itmm-th 

zt^zx-ox. mm.mmi s'^iz-tttity^ymmtfi 

mm^ill. ^com. 0. l<y/2 (x+y) <o. 

3^smmmji~ti 1 3 [z^iix-if^m^mtwh . t 

L, y/2 (x + y) f?0. l\:Xf(n>i$}^ {z\iy -/mffi 
50 /2 ( x + y ) . 3li[±c7)Jfe|-^t(i7 -y*;&i-^^^X 
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[0022] <!Kizm2mmmm2mmifmmm 

f&m^z X -> ximth . iiT-{i±iEi^ i wmmm. t 

[0 0 2 3] 02 t^TS^ j; 3 1 1 itSiieM 1 

wm.wmzx-,x. ±1512*11 2W)^ms,zmimi 
ti , z(?)mH'jmmmxummKmzxut'^ 

50 s c cmCO^y^-^y ( S i H4 } :ffXb^Ait}n 
5 0 s c cmCOv'^nni'^y ( S i H2 F2 ) ;^fXt 
Sl:*^ 5 0 0 s c c m(7)K€Mt^§ii!K^blc« ( H2 
O2 ) :^xbim\^h, SfcfigJl^«&Ot:~l 0 0°C 

mmE:hi: 5 0 p atc^s-ri., mmimiui. a<. 
mtmmki-^.^xi^^'fxmfS.^tii^xtLXHi o 

mxhi, 

[0 0 24] tfz^imimmmtmm^z. i^-^nns^ 

( S i H2 F2 ) :ffXCOi}>h^l,zm(Dy^ymX'WM 
Snf^^Ui-^y (S i™ Hi Fj ):ffXim^^XhX 

t\ ^t,l,z^y^^yy:^-X(n9]'h>0^z^co:i^Vz^yy:^' 

[ 0 0 2 5 ] , ii^Hm*Rr^(■c#i^^l, 7 ^mmco 
mmumii. mm 1 ^fif^iTi^sHfiLfc t nmiz-uin 

[0 0 2 6] ±mm2mmmxu. mmzymtmm 

hii>^^j:6^^xm&^ti^a'xtLX . H2 O2 ttz 

^Kje^OlStC, S iHF;{?Xi?)7t<«*m2 O^yxfcit^- 
H2 O2 ;«fX<?)7i<igSt=a#**-S., ^LTK^A^^?-:) 

tzmmnm^Lxsi HF:ffxmmtti. 

^aytz^. ftJjittfJttcJOS i OFJlt^StfOr. ^-fOS i 

[0 0 2 7] item 1 , s 2 . ^^wm\z 

-5 *\ f?J ( f y ^ - h T 5 X V C V D ggt;: J; -J T 
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\^<m:. }-^~=f^^Mzmmm:\-^%'mm^^mm. 

[0028] 

'ymhii--i^t£h%^xm^^fihi]X (Si HF^'x) 

m\zi£h. 

[ 0 0 2 9 ] S h\,z\m^WmMzii\^hWmiSx 
±IBS iHF;{?-Xt±iaK{kSiJti:i>t=;Ky>'7y 

^x^mv^i.:^t:j;fi«. siHF^xtifji^^y 

iSi:^<irRiTMi?)fiitt|ji)ffP-ri. 1 1 ^^nmt^ri. . ^ lt 

20 tY^ ') i^=yy fi7.oy'^^i: x . S i H F^>.(7^iS»Sr y t 
LT, 0. Ky/2 (x + y) <0. 3^j:hm%^\^ 

mh^\zijx(r}mk^mmth-^mzi.fL\i. im 
%^i^xxfmmz<mifz s i o f mki&m-h z t m- 

[0030] m.mzimbmmbi}-io^£t^^xm^^ 

^ixh^'xbLX.mifii^i OttzliHi O2 *^£,^r 

h^-xm\^tz-yim\ziifi\i. mm^fimmmi'&: 

<r>S i OFmiZtclcOX. :^><[) ■■/ v''|4i7)[fi]±Ml 

I. 

30 [003 1 ] ±iejt¥WMfflJS«ffiSrS*iii-ftl^tGt j; § 

1 o Tff a t i , ^*^r 7 c V D 

n~^^'^Mzmm-^fix\^^j:\^mm.^£mmm-h 
zhmm{z^£t. 

[HI] 1 »fi^J««^«1ig0T-J)^ , 

[02] 2 »fi^J^O«B&«0t-S) § „ 

40 1 1 

13 mwimmm 



6/15/09, EAST Version: 2.3.0.3 



(5) 



#ll¥8-l 1 597 6 




(51) Int. CI. 6 mmn iffH^mn 

H 0 1 L 21/316 X 



6/15/09, EAST Version: 2.3.0.3 



